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© A regulating method for regulating the temperature in a reactor utilized in the polymerization of 
olefines. 



© The invention relates to a regulating method for 
regulating the temperature in a reactor (10) utilized 
in the polymerization of olefines. In the method, a 
cooling medium is led to a cooling sleeve (11) of the 
reactor (10) along an inlet flow line (12) and the 
heated cooling medium is removed from the cooling 
sleeve (11) along a return flow line (14). In the 
method, the temperature of the reactor (10) is mea- 
sured by means of at least one temperature measur- 
ing device (15,16 and 17). A temperature regulating 
device (18) of the reactor (10) controls a regulating 



device (21) for the cooling-medium inlet-flow tem- 
perature, which device regulates the cooling-medium 
inlet-flow temperature by controlling valves (25,26 
and 27) in branch lines (22,23 and 24) positioned in 
the inlet flow line (12) such that the desired tempera- 
ture is achieved in the flow line (12). The first branch 
line (22) is formed by a branch line provided with a 
cooling heat exchanger (28) and the second branch 
line (23) is formed by a branch line provided with a 
heating heat exchanger (29) and the third branch line 
(24) is formed by a by-pass flow line. 
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The invention relates to a regulating method for 
regulating the temperature in a reactor utilized in 
the polymerization of defines, in which method a 
cooling medium is led to a cooling sleeve of the 
reactor along an inlet flow line and the heated 
cooling medium is removed from the cooling 
sleeve along a return flow line, and in which meth- 
od the temperature of the reactor is measured by 
means of at least one temperature measuring de- 
vice. 

As for the prior art, a reference is made to the 
publication US 3,229,754, in which is shown a 
conventional regulating method for regulating the 
temperature in a reactor utilized in the polymeriza- 
tion of olefines. The greatest disadvantage of this 
known regulating method is the fact that the tem- 
perature regulation is not sufficiently accurate. 

The object of the invention is to provide an 
improvement in the currently known reactor-tem- 
perature regulating methods. 

The objects of the invention are achieved by 
means of a regulation method, which is mainly 
characterized in that a temperature regulating de- 
vice of a reactor controls a regulating device for the 
cooling-medium inlet flow temperature, which de- 
vice regulates the cooling-medium inlet flow tem- 
perature by controlling valves in branch lines posi- 
tioned in the inlet flow line such that the desired 
temperature is achieved in the flow line. 

The invention is described in detail with refer- 
ence to a certain preferred inventive embodiment 
shown in the accompanying drawings, to which 
embodiment the invention is not intended solely to 
be limited. 

Fig. 1 shows as a process flowchart a loop 
reactor utilized in the polymerization of olefines. 

Fig. 2 shows as a block diagram a certain 
preferred embodiment of an inventive regulating 
method. 

In Fig. 1, a loop reactor utilized in the poly- 
merization of olefines is generally referred to by a 
reference number 10. A cooling sleeve of the reac- 
tor 10 is referred to by a reference number 11. A 
cooling medium is led to the cooling sleeve 1 1 of 
the reactor 10 along an inlet flow line 12 by means 
of a pump 13. The heated cooling medium is 
removed from the cooling sleeve 11 along a return 
flow line 14. 

The reactor 10 is cooled by means of the 
cooling medium for removing the polymerization 
temperature, and correspondingly, the reactor 10 is 
heated when no polymerization is performed, 
whereby no polymerization heat naturally occurs. 

The temperature of the reactor 10 is measured 
by means of one or more temperature measuring 
devices. In Fig. 1 is shown three temperature mea- 
suring points 15a,16a and 17a, which correspond to 
measuring devices 15,16 and 17 of Fig. 2. The 



temperature regulating device of the reactor 10 is 
referred to by a reference number 18. The tem- 
perature regulating device 18 of the reactor 10 
controls a cooling-medium inlet-flow-temperature 

5 regulating device 21 . The regulating device 21 reg- 
ulates the cooling-medium inlet-flow temperature 
by controlling valves 25,26 and 27 in branch lines 
22,23 and 24. A heat exchanger in the branch line 
22 is referred to by a reference number 28 and a 

w heat exchanger in the branch line 23 by a refer- 
ence number 29. The branch line 24 is a so-called 
by-pass flow line. The valves 25,26 and 27 are 
controlled such that the desired temperature is 
reached in the flow line 12 and such that the total 

75 flow of the cooling medium is not disturbed to too 
high an extent. 

The flow of the cooling medium is regulated by 
means of a flow regulator 19. Normally, this flow is 
maintained constant, and the flow occurs at a high 

20 rate. The throttling in the flow line 12 is referred to 
by a reference number 30 and a valve in the return 
flow line 14 by a reference number 20. 

The temperature of the cooling medium is 
maintained after the valve 25 nearly constant, since 

25 cooling medium flows through the heat exchanger 
at a considerably high rate. The temperature of the 
cooling medium is maintained constant after the 
valve 26 and ca. 5-10' C above the temperature of 
the reactor 10 by leading a heating medium, such 

30 as a steam flow, through the heat exchanger 29. In 
the most preferred embodiment of the invention, a 
separate temperature regulating device (not shown) 
controls a steam flow through the heat exchanger 
29. Such a solution makes rapid changes in the 

35 cooling-medium inlet-flow temperature in the reac- 
tor 10 possible, since the heat exchangers 28 and 
29 are already in the desired temperatures. 

As appears from the block diagram shown in 
Fig. 2, the temperature of the reactor 10 is mea- 

40 sured by means of any of the three temperature 
measuring devices 15,16 and 17. The temperature 
measuring signals are transmitted via a switch 31 
as a measuring value mi to the temperature regu- 
lating device 18. The set value of the temperature 

45 regulating device 18 of the reactor 10 is referred to 
by a letter ai . The outlet of the temperature regu- 
lating device 18 of the reactor 10 is transmitted via 
a sum operator 32 as a set value Q2 to the cooling- 
medium inlet-flow temperature regulating device 

50 21. The inlet flow temperature of the cooling me- 
dium flowing in the inlet flow line 12 is measured 
and transmitted as a measuring value rc\2 to the 
cooling-medium inlet-flow temperature regulating 
device 21. The outlet of the cooling-medium inlet- 

55 flow temperature regulating device 21 controls via 
a function means 33 the valve 25, via a function 
means 34 the valve 26 and via a function means 35 
the valve 27. 
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The inventive regulating method possibilitates 
the cooling-medium flow rate and especially the 
cooling-medium flow temperature to be maintained 
exactly accurately in its set value. As a result, it is 
possible to reach in the temperature regulation by 
means of the inventive regulating method an accu- 
racy of t 0.1 ...0.2 *C, whereas in the conventional 
regulating methods, such as in the regulating meth- 
od of the publication US 3,229,754, it is necessary 
to accept an accuracy, typically in the range of ± 

0. 5...0.8.C. 

The invention relates to a regulating method for 
regulating the temperature in a reactor (10) utilized 
in the polymerization of defines. In the method, a 
cooling medium is led to a cooling sleeve (11) of 
the reactor (10) along an inlet flow line (12) and the 
heated cooling medium is removed from the cool- 
ing sleeve (11) along a return flow line (14). In the 
method, the temperature of the reactor (10) is 
measured by means of at least one temperature 
measuring device (15,16 and 17). A temperature 
regulating device (18) of the reactor (10) controls a 
regulating device (21) for the cooling-medium inlet- 
flow temperature, which device regulates the 
cooling-medium inlet-flow temperature by control- 
ling valves (25,26 and 27) in branch lines (22,23 
and 24) positioned in the inlet flow line (12) such 
that the desired temperature is achieved in the flow 
line (12). The first branch line (22) is formed by a 
branch line provided with a cooling heat exchanger 

(28) and the second branch line (23) is formed by a 
branch line provided with a heating heat exchanger 

(29) and the third branch line (24) is formed by a 
by-pass flow line. 

Claims 

1. A regulating method for regulating the tem- 
perature in a reactor (10) utilized in the poly- 
merization of defines, in which method a cool- 
ing medium is led to a cooling sleeve (11) of 
the reactor (10) along an inlet flow line (12) 
and the heated cooling medium is removed 
from the cooling sleeve (11) along a return flow 
line (14), and in which method the temperature 
of the reactor (10) is measured by means of at 
least one temperature measuring device (15,16 
and 17), characterized in that a temperature 
regulating device (18) of the reactor (10) con- 
trols a regulating device (21) for the cooling- 
medium inlet flow temperature, which device 
regulates the cooling-medium inlet-flow tem- 
perature by controlling valves (25,26 and 27) in 
branch lines (22,23 and 24) positioned in the 
inlet flow line (12) such that the desired tem- 
perature is achieved in the flow line (12). 

2. A regulating method according to Claim 1, 



characterized in that the first branch line (22) 
is formed by a branch line provided with a 
cooling heat exchanger (28) and that the sec- 
ond branch line (23) is formed by a branch line 
5 provided with a heating heat exchanger (29). 

3. A regulating method according to Claim 1 or 2, 
characterized in that the third branch line (24) 
is formed by a by-pass flow line. 

70 

4. A regulating method according to Claim 1,2 or 
3, characterized in that the flow of the cooling 
medium in the flow line (12) is regulated by 
means of a flow regulator (19). 

75 

5. A regulating method according to any of the 
Claims 1-4 , characterized in that the tem- 
perature of the cooling medium is maintained 
constant after a valve (26) in the second 

20 branch line (23) and 5-10 9 C above the tem- 
perature of the reactor (10). 
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